Deamidation of collagen.
Collagen is the major component of skin, tendons, ligaments, teeth, and bones, it provides the framework that holds most multicellular animals together, and collagen type I constitutes the major fibrillar collagen of bone. Because of the complexity of collagen's structure, the study of post-translational modifications such as deamidation for this protein is challenging. Although there is no evidence of this protein being used for age assessment, it has been shown that deamidation of collagen is remarkably increased in old bones from mammals. Nonspectrometric methodologies have been used for the determination of the extent of deamidation as a measure of the amount of amide nitrogen released in ammonia as well as constant rates for deamidation of asparagine in collagen. In general, these methodologies required more sample and separation processes. To understand if collagen plays a significant role in the aging process of fossil materials, a simpler and more accurate method is needed to determine the extent of deamidation at the whole protein level. The present work shows a method to determine the extent of deamidation in collagen using Fourier transform ion cyclotron resonance-mass spectrometry (FTICR-MS) along with collisionally activated dissociation (CAD) and electron capture dissociation (ECD). The measured deamidation half-life for three different tryptic peptides from collagen (I) ranged from 2000 to 6000 s under high temperature conditions (∼62 °C) and pH 7.5.